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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength hot dip galvanized steel sheet which has 
improved unplating and plating adhesion on high working, and has excellent ductility, and to 
provide a production method therefor. 

SOLUTION: The high strength hot dip galvanized steel sheet has a plated layer having a 
composition containing 0.001 to 0.5% Al and 0.001 to 2% Mn, and containing, at need, 5 to 20% 
Fe, and the balance Zn with inevitable impurities. The Si content in the steel: X(%), the Mn 
content in the steel: Y(%), the Al content in the steel: Z(%), the Al content in the plated layer: A 
(%) and the Mn content in the plated layer B(%) satisfy the following inequality (1), and the 
microstructure of the steel sheet consists of, by volume fraction, 70 to 97% ferrite having a 
mean grain diameter of <20 urn and 3 to 30% austenite and/or martensite having a mean grain 
diameter of <10 ^im. 3-(X+Y/10+Z /3M2.5 x (A-B)>0...(1). 
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Z nfSKSSflDOfcA 1 ©M^^^f-STC^^ 

[002 3 ] 3 6(C5?)-?l?>14 J tCC a , Ms, Si, M 40 
o, W, Zr, Cs, Rb, K. Ag. Na, Cd, C 
u, Ni> Co. La, Tl. Nd, Y. In. Be, 
Cr, Pb, Hf. Tc, Ti. Ge. Ta. V, B© 

i mttdt 2a«±€rTfa^i^Bj-r^©Hrtt , $wr-s 

[0024] ^o^^atc-o^rtt, fttcfffltoastf 

WAtt©H.#,A^>i-ffi##St?5 g/m J «± 
-C<&-5C<i#ag0C>. *^©^I4Zn«?>o#iSS± 
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[0 0 2 5 ] at>o#JittiCaa£0. 001-0. 1 
* MgrS*0. 001-3SS, SiS^O. 001- 
0. 1JIS%. Moi40. 0 0 1~0. l»fi%, w 
&%0. 001-0. 1«S%. ZrMO. 001 — 
0. ljfa%. CsMO. 001-0. 193%. R 
bMO. 00 1~0. l«fi%, KS4 0. 0 0 1 — 
0. lftfi%, AgM0. 00 1-5II%, Nat 
£0. 001-0. 05WS%, Cdl40. 001 — 
3»a%, CuMO. 0 0 1-3ff%, Nidi*.. 
0. 00 1—0. 5»a%, CoS^O. 001-11 
a%, LaMO. 0 0 1-0. 1W*%, T 1 fi£ 
0. 00 1-811%, Ndt40. 00 1-0. If 
B%. Yfi^O. 0 0 1-0. l»a%> Inl^O. 
0 0 1-511%, BeMO. 00 1—0. 1SS 
%. Crl40. 0 0 1—0. 0 5Sfi%. Pba£ 
0. 00 1-111%, HfS^O. 001-0. 1® 
fi%, TcMO. 0 0 1—0. l®fi%, Ti«£ 
0. 00 1-0. 1»S%. GeMO. 001-51 
a%. TaMO. 0 0 1—0. lfl%V140. 0 

oi-o. 2ita%. Bi4o. ooi-o. i»a% 

[0026] ^^c, xmMtzkv zm®mft<Dm7m& 

[ o o 2 7 ] cwt, ^»j&?saiii4^'7>^4si«-rs 
fc#><Dn 2 t§©^a»^=&+^ji«-r s awr^fin-r s 

#«t9-*©*ae.-r^©^«tt(S]±K: 

45iffi-rS)ti*(CTRB?rO. 00 0 1%iL, 

[0 0 2 8] S i«. =EtBr& 5 7 * ^ -i- h^S^ffijl 
3 # -5 C i fe<fc O^Sitt^7 > X £.3fcffc S # ^ 

*o. oi%ii/t. syt, Mmmimm&&*s<i:vtt> 
S8tfsesubrasiae>at»o. o o i%srffiM3-t+r 

[ 0 0 2 9 ] Mn W, *jSntt*Jj:^*tt©*iJfflI 

tODDAr. ST5fimbiStt^b©i-o©jiHt?*s^b 
fWrffl^— H4J«*»W-r4BWr»JPL. 0. 

o i%jy±ibfc. ^2ts*^-^7-^-(' h 



ft. 

[ o o 3 o ] a i »: *o*jsnft*s zummkon® 
(csttrsj±(c^-r-s^-f i-A tm&ztemzazmm 
o.ooi %iu±<ommt utc. -xmimmizmm 

[003 1] Molt m£m&'^>zz&{tz-ezm 

>X *»Sfca&{c«Bac»saBc3Rt?* £. *©T 
Rg«0. 0 0 1%#M£U>. UHftUiDtt. Mtt 

[0 03 2] 3 3»«W*J»*4-r«jiB. 3&K© 
3£&.5|nLb£SffJ<tL-CCr > Ni, Cu, Co©l 

as tot 2 «w±*£flrc*$. 
[0033] c r at. mmm*i<i;&mtt<®£j$,<DfflM 
<Dmm*zm)jQ-?Z7cm-c, o. ooi%jy_hiu 2 
5%£@*ss©ssj!jirett. *oxtt(csaei»*&srft: 

J*. eft*±H&-rse£3Wf*lA>. 20 

[0 03 4] NiB, at>r>€rttfi±fe<J:&atfl:Bftrc 
0. OO'lXfiLtiU 1 0«*iBit4«©»S3Sa-«*. 

initt«:«i»*;Ri«-fc«>. cn*±Rgir-sci*s 

[0 03 5] Cjitt. gftftSKTCO. 0 0 1 %JW_L©8S 
Mil/, 5%*jBASfi©8S*D-Ctt. WXtttcSiUS* 

s«-r«isi*5* TIRttO. 0 0 1%. ±m\*5 

[0 03 6] Cott, »9*ttflMP. *<A A \-9B8ffl 
WlcJ:2>mffl£&->*7>x<Dfo±<Dtcib, 0. 0 0 1% 30 
VJLkCOmmtlsfc. — 75\ 8§JJD©±l®«:'l$«:S9:W£l : » 

». 5%J!J(T«:-r-5C-!:*(S3EU( r >. 
[0 03 7] 3 3&&© 

b. Ti, V©l«*/c«2«JK±*^#-CtFS. Cft 

mLX. ffl«©»ffc©fcHi*T#38rr*.5;te«>. &bk: 

JC6DT l«*fctt2«J£Lh*0. 0 0 1 %JW±8Sftrr 6 
e4**F*tA». — 5ETC, Stt^t^9+-Xft-f 40 
h 4"^© C ©«g{L£ PUTT iCi*^, ^w-^jns©± 

[0 03 8] B-fe*fc v i0sccj[£;Dr^ait?trs. b 
tt#<oaKfc^iWsKoisaus<fc«: o . oooi %&.± 

z> l *<D$m&m\t r«c < . & gy±tcsng 
3jtR*Ju»s#. *nxtt*ifir-rs/c24>. ±Rtto. 1 

%i-T5Ci#*?£ 

[0039] 3*flE©3 &fc*i*j±*BW£ L-rsuiHbii 

^^StEJR-C** Z r ; Hf, Ta©liS/iitt2 SJW_h 50 
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[0 04 0] cn6©7aRt*.-«iiHJ6c«{b*. Mbft* 

*fcft. !^fcj£CTi«S;fctt28eu*0. ooi 

»a%Ji(±©^Jn<tuft. — stt^t^gi®^- 

*Dfi©±R£t,r 1 .0j?fi%i£l,fc. 
[0 04 1 ] 0 0 l~5»B%©fBBiU?fc 

©«. o.ooi »a%w±-c®ft^(im^ns c t . 

[0042] PM0. 000 1—0. 05Sfi%©$6 

Hi ufc©«, o. ooo i mm.%u±xmmm^ 

4TEiLfc„ *fc v 0. lfi%^±l£LfcOE* t 

[0043] S140. 00 0 1—0. 0 1Jffi%©ffi 
Hi Lfc©«» gffifbfcMISifftJt fe^ipjt?* 5Ci* 
6. 0. 0 00 lfWX*TR£U Sfc. 0. IffS 
%£±Ril/fc©«> Ctl^fiiSSDtttB, 

[ 0 0 4 4 ] Y. #±Stc* (REM) fi£ 0 . 000 1- 
0. lft%OlItlfc©K, 0. 00 0 1ffS%JW 
±t?il*ltt*^#'C*. Sfc, 0. lffg%£±Rib 

[0045] -e-©ffe©^nj«^^i Lt, Sn%i' 
Sn^O. 0 l%J«T©©nT?&at:irt5$? 

[0046] «M^«© s ^nffl^fco^ra^ 

rsj-rs<i^K:«^-r^'f ^ffl^^^a^•c2%^i(±^^ 

*^cl»JS^«7x^^ h*^^-C70%«±, 

^ htti-gt*m&t£#mft&-V 5 0 %«i#«f C i i 

[0047] 7x7^ F©*«^*©iij!ni«Mtt*iilS?> 

woftir^n^affli^v-cg 7%. ^w^w h*B£^r 

TSiS^«^^r9 5%i-rSo ^/c, «?SSi« 

[0048] &^z&*v&uvmzm!imgkflrv<DMM <- 



13 

[0 04 9] <*6fc. &^#fg*tt£S£t£©/'<5>;*?: 

HS*S9t , rSCi«^[iS±EBSI"C*.5fc«& > 0. 0 
1 tefcLh-C&S C i Ll\, 

[005 0] b : &-gttm-&< / ctett2 > imftmm 

^S^-c 2 %«±$wr s c i tc «t «j ift&affcccsfi 

CCfetr^So #K»2tB#*-XX+Y h©*#£K: 2C 

[005 l ] ±ia©ffefc: * i'affl^o^gpffiiSi or, 

Kffcft. miv&s wvm> i xw 2 mm±^ 

«X« 2 ««±ra#«#^-e 1 

IA>„ .LIBS ^P&iifi©. 7x5^ K ^■■ii-A 

K tf-^+^K vjl^>1*W h*JctO*^IS13»^<D 30 

c&a^©a'j^«. ^ ^"^K^*Jj:cmP§Bg5 9-2 
19 4 7 3 ^$S{cS^?n/cliC*{c<fc 0 mieEM^Ioj 

^m^tcitm&s^tmMtmm^Avxb 0 os~ 

1 0 0 0{gO3fe^S»^tl^(cJ:0€S^*swtBt?* 
[0052] Jp«gttStt. ±te©*S(C <fc 020 fJWH 

[0 05 3] C©J; 5 ftiHtt£#r *ffi^g|W& 40 

[0054] mmmm ■ %mox*8m<D$m*M& 
thm^icu. mis. ( i ) ~ ( i 3 > ic&i&miG&ifo 

», Ar, %MMfg.&.±.?n 5 © $ b <, > „ C©B#. 

8^£Tam*^©^JsS#ic J: o r ft* £ A r 3Sm so 
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M&m±-V'17 5<D&— Jf8ffn?*3#s. Ar, 
ftfciBWS Jfc, &*Pf£©^®ffiigE««| 

i-T^Ci-C. #5£B$©#*££>g&±K:ie»-5C£#s 

ts?n^>^ 4 0 %jw±-c*n«s$ie<j*iis©#tt 

[0 055] &£E&£M"r£IS!(c. MMfflJSstmiCEMb^ 
oT&SSSttA c, MAc, (m« 
r|*c8W#fi^J :W. C. Leslie*. #fflj£«ig| 
R A#P2 7 3) r. S^SftSO. 1 x (Ac 3 - 

Ac, ) +Ac, CO *»otg^-{c». ££$6figref# 
5hSt-^ft-f Ffij&i^&O©-?. ^WJEc^^cfi 

fc. iSifiig^Ac, +5 0 co ^a^r^^^ia^ 
fc^tc. m®m&(o±mz a c 3 +50 co ii/fc. 

c©fiS-c©^^fi^«^cDfie^)-fbK:j)n^r > ^ 

*Bte<t^21 ; @©SS*$iIffl-r^Sfl«j < t^-^^+-c h 
<DVm<Dtc#>K. 1 0#JULh*i^-C$>-5. ^«^^-{Cfe 

7 h U% 2 ffl©eS* 2 0 AimfcJctfl 0 ^ 

mtlTil, &S©it«r0. 0 1~0. 7 ttZtclblC 

[0056] -e©^©— ^^P«^-Xf-+-f FtB*i6 
^x^-f hfB'N©^iS£{ELT > 5^«l©5h-X-f-^^ 
l-tB*{CC?r^ka:ifr^--Xf"+-f h©^S{fc*«^ 

fjffl>-rs@efj*>6fc. ccr©^ajift*f[J»'r-5 ! ^i? 

C©*££PjIgaso. 1 •C/f**«CCt-5Ci« 
0. 1 V^i Ifc. — -ft. &*Pi§S#*l 0*C/#fi© 

^©^s^-^^+'f vvmui)mmtte->tcK>. 

[0 057] C ©— ^^4P*! 6 5 0-C*«3t£-Cff*)ft-5 
*i L ^«c*i 6 . ^SP*5 700 *Cffi* t? b Mf fc>tlJ&*> o ~ 
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7 *7 A h^©j^T#+#-C«ftt,>©-CtiT, 
*±H&Lfc. - — -- 

coo58] ^\%i&%'ijt>ft&z:&}§m<Di&mi§mz. 

ftt,*«fc 5 ftftipjlgi Itiffi 1 V#«±^>Si ft 

mmtt±mmv * -s c <t #> e. . i - 1 o o •c/&&#m 
[0059] c <D--Jx$m<Di%nft±ms& z n «> o IT 

10 0 CO *jfi*3.4&fl3BWffijWJ!B*mr£D3;k 

m&-e& ft < ft a. c©fc«>. 2 &#3i©#±sa£& z 

n«)r>#f§a^~Zne*o^j#SK+ 1 0 0 CO tl 

AfA h ©£*&£<Ejt-r s c <t . $6{cw«e>o#©?sn 

1££+#5t£?-r£@ft#>6. COSSET. fg£S©£>o 

. *fcc©«^ra*iBi^iaiccfts ££igtt±$?£ u 

<ftt>S;i. ^{b^^b-cbS^ci^^^b^ 2 

fSSS«. — (&&c«?t^© Z n s?) o #^a-Ctf *>4i3M 
g-CiX. $?$l/<«. 4 5 0~4 7 0'Cggr*S. 
[0 06 0] (c^SL-ri^^-xf MB 
«. ^O—m^Ai-A \-m^-%£1&2i±*--X7~rA h 
4>©e^igS£MfciS#SC<L5tJ:f), liSt^SKt 

•scias-ess, ^#fb^a*^r-<w'^'< hggss* 

{Sitf £ fci&CC «. 3 0 0-5 5 0 •C©fiS^CC 1 5 # 
#>6 2 0^^Ft5Ci*SS$ 3 0 0 'C^mVit 
^Ai-A l-^m&mt K) < < . 5 5 0-C5ii§tR 3( 

{b^^Dr+^^g^-x^^-^ MB££g-rt<fc#s 

fflU t ft £ ££{b#t®SS©TPE« 3 0 0-C, ± 
[006 1 ] -7A-y~^A htB £§S 

*-zri-A vm^m^t^m^^Ai-A 

*Sfcs!>. 2^?^P^©+^ft^fb*!M*tf5fc»4 

o o -c- 5 5 o •c©jBft«* , c^^fcafflr * c t tmt 

L^. 4C 

[006 2] 

immW] WT. 3e»WCcj:-»r2|c»W*3i5«:«Mn«: 
[0 06 3] mfcm*«fc9fcfflJiS©aWi*. 120 0 

•cfcjWKiu a r 3 mmmjL±xim*%i v . 
[006 4] -e©&. SMo^a- (wa%) ^6Tte^ 



#g§20 0 3 -55 75 1 
16 

fc. 

[0065] Ac, - 723-1 0. 7XMn%+2 
9. ixsi%, 

Ac, =9 1 0-2 0 3x (C%) l/, + 44. 7xS 
i%+31. 5 xMo%- 3 0 XMn%- 1 1 XC r% 
+ 400XA 1%, 

£fiSKt£l0%H, -N, »H»4«-C^a • BMLtc<D 

% . o . i-io -c/#©^pjssr 6 8 o -c£ r#*p 
U ?l^^c»r i~2 0"C/#©^ipj$a"C 1 *-D*rSM 

#&a6 ~> # 3 #fflS?g-r £ C £ ffe t> # £ff o fc. 
[0 06 6] — §P©^«:-Pt=>r«. F e - Z n 
■^k-fbMSiLT, Zn#>^£&©$B«£3 0 0-5 5 
O-CCiSMTl 5#-2 0#GI}fl,. *o#Jfc(3©F 
e^W^#5~2 0«S%<fc ft ££5111850 fc„ *o£ 

-y * -a £B £ A > t f 4? - U/c 5 
[0 067] CtihoyZn^-o^Km^WVtcmWfih 

tc. 36tC. 31559 3S&2 0%*^/cf^«:6 0' firtf 
- ft If M b 5^(c J: iSJDX^©* o ffi 1/ 

*fc<3©IHJg|i*<&I>JSLrJ:b®SffiU/c«, iS^fr*^ 
3 ULnk-?. 

[0 06 8] m.2iCfritr^'yVZ, *&Wm<DD 1 ~D 1 
2 (No. 1, 2. 5. 1 2. 1 3, 20. 22-2 
4. 3 2. 3 4-3 6. 3 9. 4 2) tt. ST^g)-^ 

**ft<. ^s-ffi^^^cc^n-s^^.. 2 0%jnx 

&©& -ftlf M L*tf-o r *>e6 -> **Jg|^*i 1 %i^T 
ifil»„ £/c. »-o#Jl*©^«:047clg (^2Cfi© 

r»o*fflcf3©ffi©7c^j ) *i^»n$nri,i.sJi-^«c 
«. ^ ( I ) ©fif^Jrb^Wig^iS^fcfc^rfc^ftJ?) 

[0 0 6 9]—*. VcMmv&ZC 1-C5 (No. 4- 

4-4 8) -c«. S»f^S^©»Stctei»r. Slltx*^ 

Sf*nxf*©*-p#s5#tt{coiir«^t?***>s 

fc«2 0%©jQI5:«n^.SC<!:*Sf tftl^fe© (C2*J 

[0 07 0] ( I ) 5$£g|fc3ftt>No. 3. 2 

1,4 6. 4 8W»-D^©Sntt*^bL,fcO. iSttlX 
^©ast>-o^S#tt(C-ot,i-C«^-C*S„ */c^HS©S 

* a«»©*e*Mfc 3 ft t^is^cc ^kjjox^©* o s* 

[0 07 1 ] */c, No. 3«. 2^^3Sf*tatr>fc - 
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